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Abstract of JP200029661 4 



PROBLEM TO BE SOLVED: To provide an ink 
jet recording head capable of solving the point 
at issue caused by the air bubble in the ink jet 
recording head without using a vacuum 
suction system and an ink jet recording 
method and apparatus using the same. 
SOLUTION: In an ink jet recording head 400 
consisting of an ink emitting orifice 106 
emitting ink 1 02 to an image recording 
material, the ink flow channel 1 1 2 
communicating with the ink emitting orifice 106 
and an ink emitting means 105 for emitting ink 

102 corresponding to an image signal, at least 
a pair of electrodes 1 14a, 1 14b which are 
arranged to the side wall of the ink flow 
channels 1 12 in opposed relationship and to 
which voltage forming an air bubble inflow 
preventing electric field in the ink flow channel 
1 12 is applied and air bubble detecting means 

103 are provided to at least one places of the 
side walls of the ink flow channel 1 1 2 and an 
ink chamber 102. 
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mi zttfvs h . suae^a 1 0 3 1 * ->T&sb 
*». susi 1 8<t>*£$. ». (aatio-ctif^-?^ 

J'toAytifffll 1 2RlM>:? 
SI 2 1 fc£<SUSl 1 8*<#&lfc^B^JWai**rtI 

xts<. fix. Mm^mmn^fz^mtam 

if. SEffil 1 4a. 1 1 4b(a(c®E5rE(JjDi-|». i-» 
T. Stf&ftfcHifKJSLTSgffil 14a, 114b(S|U 
?EE5:©Jirt-l.l8^{ci-4wtT'. HgfcSWSl 1 8* 



6. 

[0030] Sti&«!fc)#«l 0 3te. A > ?iSB 1 1 2 
•P&lM > 7£ 1 2 1 5\iS l 1 8*«#lEtl.*»S 

htfca-Ctt&t'. UTFC. -f^iSKl 1 2IHJKftlf 
4 > ;?£ 1 2 1 fflK(=ftB*rffi**ti^tt$lgt 1 0 3 tc 

[0031] %Wkwmi ixu. a >?m*w 

A>9-m<F>. <D4v?£Eft£S&££fc$-lf\ *«E 
[0032] 0)14. A > IfflWWA > ?Srtt. i» 

m?coiiamz±&><7>iizii^x , m *tv^4is 

>-^Sf*llcmra* { * : ftU^VvD${Ct4. E,-tJS! 
B8*ft»08W. ^li:^i:«sL^r^tt!^ST•'f y? 
*?&xmht>\ , m.ifftt£$ht. S^^a<7)lR^^cJ: , } 

4. 4->T. C«)«RLfefi#*»rr*ii:tJ:^ 

\>hix&%m% s rt>mm : T-m*. a yrat&zmm 

mi-t>zbi>-5imx'*>*). -f-£0J©ilr. 4>-?s'xyhE 
[0033] Oi4, -f > ^Sffi+SV'f > ^Srtt. jg 

{4^It^t•«SL^fv^-c«^aJg^!T'e^»3^l.l.* f . m?a* J 

# <0ilv 0 ftifi<0W*l*«l»1-rS C t #T'£ 4 . ^6 
«S!«4fS«bffl«^**St M H z S^MSRt 1 

i o o 3 4 3 am. vrwmfA y?mn-wz. 
Etmvtztzfrwmzmm-zztizxr). a> ? 

tlSE*:e3iDLrc^wiInSfflSSfk*-«!»ii-6 . CixK i 
*«^CI4. A^ftJb. Bffiii«*M>$<^o^^y^BSi 
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o mtfrtX&b lXtii&-?Z> w b izX ') . «)£<o*£ $ 

izx^x^&^mimmt&zb^v*^. 
&m?t gurnet *igs u -f > ? tcit$rp.asi ifc 

hfcMM > ? *zmmtm < & o . 
ssatt < -c t i < . mia^ai35»c^-t*Bgin'^ 

WLt^mm^^-f^., * >?mwzmtitf#fti- 

>■ mfttfmkfthixi&misimib jhot* z >. <c 
i. o , m,0>n&mmi-& c bit?* * . h. 

> ?«»rt*^*tf&fcrtt7>Mami. BJlECDfcIS] 
[0037] «TIC. «tififfttt$&fc fcum*?^^ 

UbS i>->xwmzh. mstiutimi sbotMso 

[0038] -#WS?I«6 Kfc^Tli. «MJ6HlT 
5 f )HJ»<7)«£E£ &k%-£i> h 5 > V*. 9 8 4; . 

x9<) bimmsw bmmb<r)mzm.mz®m*i\ 

2rH.?'J«^Sii^2il^)}ft!S10, llSr^-LTffi«S 
it , — -ftO) \- v v > x 9 9 ox 5 -/ ? * f |gt6®E V o 

-Cv*. ^S«il)i 1 5^.!B«)^5aliHStal 0. 11 

[ 0 0 3 9 ] file h 5 > * 8 W^-XtCW . Aftig 
? 1 2 J: •)X*3*i6flfi«fiaB»^'f S > 
TXjgfc 13,14 £«£TA*3il& J: -5 WBJfcSftT 

ifc. i5iah7>x'x^9<?)^-xw±. xnm 

>i-'x? l 6£rt&TAA&fi&J: -ytMi?^tv^, 
h7>-^.^16(^-^KIi. A'-f rxjftltl 
7 . 185gt iti«ftSBt!l.* 4 5 > ^ff-ftf Afi SftS 

«t 1 9 £ t> -j T b V V V X 9 9 O^-X t fS^SS tlX H 
it/c, v^?9<7)x5</?fc^-xfct7)iat:: 



[0040] fl!j*^mit2^a{|alK 7 llt.i^X Id. 

t w»mE v o b osmzv* *- v 2 2 mmznx \ •> 

S . C <0/-( H 2 2 V- !< *t 0 a >t> V- 2 3 
tl£}5i2 4 b sWEWMSfVC WtitfiTit*. 3 > ^' 
> -t 2 3 fc iKfii 2 4 t ^)«^±1EEJt««S 2 5 f.)+A 

[ o o 4 1 ] a > 7mmz&®wm,th b > mm 

btfX'Zl. 

1 0 0 4 2 3 §\ia* { ^^%&t-<i. SiE^>f > ? 

[0043] %mmam7 c <t i.sua«!tiiii. «t 

3CL-CtT«r«i*. 1EM«li!)i i 5A^|)i0S&6tcJ: t ) 
ttSSCVMBttt Stt6 fc . *- H 2 2«WI*[6] 

2^^«8^^E*^^ *- h 2 2 ommtaz. h b m 
\^mt^zmtsal . rote*. %£MI)T5<r)%V 
hm)M&^b'itmA2 1 C^BESii, sfcfcccofcta 
«5r?E»A & =5:ffl 1 1 S t SBSJUHK 6 W&m* 4i =5r 

-* 9m«BBEC»f ifc*. ^ 2 2<ii£*l«]t 
/WTXSil*. ^£0^. y-Y^-H2 2<0iI>Y|ftI«^ 

<7)W£^b'f^i =T- H 2 2(=^-E$ti&. 
[0044] fil-^-C. H9<0 (a) fcijrf J: •) fc, ^ 
K 2 2 y - YfHHft>. Jbb'^MWffi? 5<nm 

tmMzmmtiAv-FitiiTn&tfzntiKiiiZh 

3Ki 035oK*S^$iit@9<7) ( b ) iz^til^.^ 
EEb LTSXtB^ix. ffifii2 4CJ:l»AMrx^WiaS 

7J®E««fflt«tSs 2 5 IC J: •) . A -y f V 2 6 OlfflEfl 
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1 0 0 4 5 ] i > .J'jfJSrtKStfSa^ >i86fcte. 1219 
?) ( »» ) *>£tS£EJj:. jPliiIS^lSff(Biitii.TS:fbt 
JW. «Elt«82 5 2 7 fc*±. 5^a*>£ 

<- '^«8«S^ J: o?4l:^jaj»J^JIT-*)* - >: SP\ 
MIT. 09W ( c ) K>7:*ix&'</l.*tfart$iiT. 

[ 0 0 4 6 ) A > 9 jSBrtfC^ffl/MS^A^ 
«EJfc«382 5^<0A^«E*i0.-K;l h"CAI>*:#>K. 

saws? 2 7^^*<nife$ii^. * > tmwzis, 

i o o 4 7 1 04 ji. V 7 > r x ••/ Y-tm^-' 

it. 4>?mi2i mzm2<r.y$.&mmi 1 o 3 

a 1 . 103b' iSriiSL-C <-«<;•.. ZiUzXO. 

M\ 2\ft<nfSM\ 1 8?>W*i*r fWfcarC* . fcHll 

fcm^^Ct.!tSES— 14a, 1 1 4 blZ 

[00483 051J. ^m^> f'>'x->HSMt^'' 
Vn-Rb LX:m3 omfooMt&0M&^ "/ K 5 0 0 

<m%<m< . 4 y?ssBi 1 2«tcmiis! (5«a?§?) 

1 24*<ixJtA*U Jy?f6Kl 1 2*»fcBWl 2 4 K 

14a, 1 1 4b*MHai 24(*HI!lffllCESnT^I. 
flMtfctfUf . 4 > ?mi 2 1 rtWW**lfc»2»S\ 
jSftffl#8l 0 3 a' . 10 3b" A*. 4y?Ml 2 1 
fiO&iSl 1 85r«aL. a»Lfc«^CJG£fc«E«: 
14 a, 1 14bUER3W6Ci:'C4-fS 
*iS»A»W:t£¥M:: J: 0 . -f > ? 1 0 2 +<o£uS 1 1 8 
i>W&l24mmii. 4 ytK&mi&wmi 1 

[00493 tn. cnaii 24Wi. msni 24Kffl« 

$ii*$tfS 1 1 8 tf$>bW$L<r)%8* -> t & . 

wm kfmkt ) £m&zbt>iinuwm:t>?> 
(fa^> . mz<r>9A $.y?x-&®mz. a&hi# 
r^asrrap-r&c i tci otaai 1 2 4 cs* 
^ ^sua 1 1 8 $• »«-r h z b tfx-% . juniiaftfflc: 
«t ocaan 1 2 4izist ->tz%& 1 1 8*witK?> 1 00 
^ft^*Wjtti.cn:* 5 -c§&. mail 2 



[00503 *9Ett»JfJfflfc*i*tt*0«w>UW«i. SB 
1 *>.3SJfe«>Jf?ffifc RttTA 0 . ftUflfc J: tf*&JR t 
A*fc*>. WWIiWti. 

[0051 3 kit. **m*9mmm&mfxmii 

nimtzmftevM >?ot£ts#RKJ: ->xwMzn& 
i><nxu%^, mz. iMMfoommzti^xu. -r* 

[00523 [ -f > ^ v'x ••/ MSIH8E] W.b^)*05ffl 

mmt&mmb.mmmmtz* vm&sti 

vx 7 Meilgati. > ^ i- ? x 7 ME$jK.y hV) 
> ^B±tB««l^mra^IA* 5 l»it$it. flUgteJ:* 

[ 0 0 5 3 3 * *|gH^^ y?> ? x >y MEIi^a 
tts MI!*«W«>^ y ? > ? x ••/ MB»^ y H ^ffl^a^ 
■C'V > 5 fcrt . fi!*^flT' A ofe ' x v r~T 

yAxn&m&$>z>Mtm-tzzbwx-$i. ±-> 

X. a>8My?S:Bmti>tzihc08M>9 9y9£'h2 

<x-$h<nxm.<r)>mitmmb%*) . je*=, ©H'f 

t * { ^r< Kc 0 . 74 fy^tc J: % J XA ^moWm® 

z®n. 3)&wimm&b^ofs\mm<'zbt) ( T£ 
bwx'th. mz. ®%im£(?>tcit><r>xft£Gm'£ 

hcoX\ ft±m. ftlc£B#|S! (SKHW±) f?ihTAo 

^ru y 9 ztmixmmft&-£h*!>£. 1 ftior 

U > h t t-<7){#ISB#ia$-ig< thZb tfX'Z b . 

[00543 [ 4 y 7 > x y MfilS^ J JJCfc, *»| 

<M y^^'x -y hi^atcov^t . 04 ift^XVtm 

■rz. *w\r>< y?-sx. v hmmmu. «e*-f y^ 

Sffil 1 2Wzmi 1 8*«flqtLfe«^fc, -fy^« 

i^^-Hi't^-PTep^rififcSB-j^o . 4 y? 1 0 2 
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Zb^iftmiZtfl. irtfW >?i*8%l 1 2WZ#1t? 
itf, 4 > 7ttaj* f jE«^(c>f > ?t?i»l 1 24'£!2 

sucft?&ft*o## 103a. i o 3 b iz x o . &m 
nmtent* tarn-*-*., <xiz. m 

^aam^^mmMmz^i-i z t tfx-$ 

[00563 

[lutwi m. *mz%mizt*)9 ! M)tzi8m- 
cmmi ) wtm&t >7>x <* btm^ 

Um 6 fcip L&G&s •/ K 6 0 0 <0*U$ fiSifC'^) o T . 
S«l ( 4 y^tS&l 1 2WfflSSrflllKtSai»Ti)o 

x . 4 > ?tt*¥a i o 5 a { ©j£$irc n$ffl?.>»tt ) 

fc. S«2 (>f > ^n£SS 1 1 2«>Mte«WW-4»»-C 
*>ot . Efl£ 1 2 OftKftffifclfclf^ 1 0 3 b*« 
SilTV**W!>im> fc.AX/MR130£, 
[ 0 0 5 7 3 4 y7VLiU^& 1 0 5li-*- -ViVttX'h 
0, ttflgl 2 03ttBUC«»3IFFl 04 £ISttTtSf£S 

5. yX;P«13 0Ji, J??5 0/j inCO- y T)VWi^h 
ft*). y-ftlITfiS3 0/<mO4 > ^ntitiP 1 0 
6tfflM5iX-0>S. 4" y^HtJiiP 1 0 6*>iftffiSS:fr 
flOKWSKi, 1 4 > "3 4 0 0 JX)VX'h *) . 
4 V^ttiiJP 1 0 6 1 60yX4--C*>S. 

[00 583 gtiUXt f «tS2<i. tSASl#»6&*. 
££l W&ISfctt. «5M y?ffiS51 1 2 bftgftffi* 

* i o 4 1 , jm%? i o 4 zm&it&tztxwmi 
nmwrnnti. y?m \ 1 2 a Kan-saw 

Kii. 1 6bT*iH£1MIU;*Bl 1 4 b# 

ttfc&ftTtit. 36R2{C<i, SIR 1 
*71 0 4£#&l/C. >-;?nS8§ 1 1 2ak&m 
•tb®WUy?im \ l 2baiABE*Si 2 0i*$ 

sstsuai 1 8^««T&^<o^iai^^si o 
3 bt>m&zi\x^h. a. smmzm o 3 1 ix 
i*. &&<i^>^*&*$m 0 4*^fflu, 



tbgf 1 0 3 bliP zt ( f-* >-K>''t n ylSSS) fEm^P 

[00593 mmitmwL2t\z. <f>?mBi 1 2* 5 

V»J:3CSi:5ii*. mgl 1 4 a. 114 btt. 74 
* -*?J*tmW)> ip^-O. Ifl^ v l ; 6 0 0 > ^ f J 

Afc. ISffi 1 1 4 a t«ffil 1 4 bfc<0ftifiSffi«t(i2 
5 M mX'fo *) , W«ffi«'5:-rft U 3 0 * l> , «i$/B 
116a, 11 6bii. rffj -f * KfSllgSrIftSi-SCt 

[0 0603 > ? 1 0 2(i, Sit'o^^ 

W^i-'i'vl-T^i'-Jet Wind 3 0 

v vfcv vKJg-Cs > ? otjts* S l 0 5 t* S I^Si 1 1 
0 4 *t«&3*. ZfttiilzmmXfrfk 10 3b T*4 
PZTEm^^tU^fS^S-^JoL^, itz. 126 
fJlBH^ v K 6 0 0 fcffc « {C^Sr^tA L . 

£C *IUS^-C-ffiffl L^ie^ y H 6 0 0 "Cli, 

•< >- ^uttb^s* 5 ^* ltv >^tv \#f<7M^(om o «ja 
Tc*tt. ft. &mzxt>-t. jy? 

2 Tcmmm-tfBizmm^z t muitz 
f*. m&%Z4ox:iz±ifx~mm.i . mmv 

iWftAkH^C. MS<*ai#Sl 0 3b*<^tai 1 8<r> 

GtEzmi. fa.i&mm±mBm<n®m 14 

a, 1 14bWH&$20 0Hz. 0V5:^tLT« 
«5 0V«s i nSWaWffiirlWllLfc, SWftl 1 8*> 

IWfc. *HM«n*ai 0 3b*^tBL^m^ffl<i, V 
L <05 0%SJSt'*>o^. 

[00613 fcjism. a«i2o^<oen^xxb4i, ep 

a* ?f v »«r*» h p Z T£E«S5WC'fijaj L^fi# t -f > ^ 
RtiCTft* 5 ^ UT v ^im<nmb t . >fy 
i'ttaj^ffirzyy-r^fSttjaHi^ (^j&i 1 8#&tE 

^tlb$£> mffil 1 4a, 1 14b{C^E^6pjDUT 
[00 6 23 (it«St/5i| l ) imntMzmkcoi y?> 
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[0063] ( Htm 2 ) *«WOTflSW»fl&?)>f > 9 if 
x •>/ Midi's v Y*mm>4 >?>x v 

> ? * x y ME8*s y Hli. 06fH > ?ttai#ft 1 0 
5UP ZTJEWWteBJv *fcjami. mm 1 «>4 

If x -y MEfl^ -/ H H«*>«H£fc I . 
[00643 <%W>4 V7 1 0 2ti. &±-fc?o v .77. 
tttH > 7 > x y HT 'J > J e L Wind 30 
OCIAIK >9*mvK W>< IT 
v >fcv >*t«St'. -f > ?o±, l H4ft 1 0 5 T-J>&EE1ga5tt£ 
IBMKflW (SBISI3)i£j&2MHz) Stf. 

1 0 3 b-CASP ZTEWtAffcaStSfl^ 
fcfcfflU:. 4fc. ■ 6*>eJt'W|<6 0 0C:flt«ICft 
tt*AAU -f >?ntar*J**mL&^ 

^*ajgLfc. i^rnw. a«8W)*ss. a. last 

iefJK y V 6 0 0 Tli, 4 y 7ttaiTS* f ^ v^=5r 

**BU:. £&2 2W^T'EP : N#i&e$? 

aWWHSH-I fc *«BLfctt, 8WMKS 4 0r£±tfT 
-WW I, U^tv^KBkUfctt. H 

m&nmm&ktmiz, smmm 

1 0 3 btfftigl 1 80«Hl£fct*MU .tt&AAfi&jkS 
WB*JB*>IWS1 1 4a. 1 1 4bl=tfitik300H 
z. QVfraE*fcL-?fM6 0V4>s i nKgfflBJGE* 

4ft 1 0 3 ba6M«Btfc«*«tV l k-*-ftk. -Hftft 

s& KB^vauftA&nifc. Jww*»4Rio3b 

A'ftiil L fcflWMi . V l O 5 0 %fS8?«>o fc. 
[0065] *0>tMl. il*$2 Otitoa*?* h + . 91 

asm***^ p zTEEWwraMBLfcfirei: 4 

*ttWKIW*AI3r*1fi&*ttS* (SUfil 1 8A<£< 
#fc L&v*ftoflt*« J: "5*5 2 0 SSI2LE Lfcfi ) tc 
ifi^v»^<-. 1 1 4 a . 114b CH£E*rEPlinL 

ton*. fiwnatfo^ijEp^^L, .H»mt 

[0066] ( 3 ) *«BB<0flbW»flS«-f > ^ > ? 
x ••/ Miia'Vv HS-mMS^M y hlfi^HS t 

> ? y x y h leii^s y Hli . E3 7 LfcB»^ •/ H 7 



0 0«*0*flBa?*oT, «K 1 < 4 > ^«8» 1 1 2f.) 

}3«!ttl4ft 1 0 3 b . i > 1 2 1 MaR 2<7)SWfifi! 
»4ftl 0 3b«qmfi$/LTlr*«HnM4) k/X/HS 

i3ot. (ai, *Sifim > «'f>7si2i 

rtWB2«5«fi*tt*«] 0 3b" iiftJt^WWi. 

[0067] <$m>A>7\S2\i.. S±^07?A 
•ttSM > ^ > ; x y hT !i > 9- J e t Wind 30 

V ^V^KSST. -Y> ?tttil4ftl 0 5-C«>SfEtEa«ir 
fi&iSSift (IBi6li«ft2MHz ) -C-^tRfa 
«!»1*ft 10 3b. ^ 2WmfS«l»4ft 1 0 3 b * 

i»pzTjEmai«*%aji-i»[i^s:e?»L/->:. ttz. m 

7 <y)lE^ •/ K 7 0 0 C» ^ CSv?aSriS7, L . > ? P± 

jR?a<0A§$. fi, ttS. i^:. mja<**04ftl 
0 3b, 103b' <F>®m.\ZZ. r>X^<n\i hr>* ££. 

ihtK ^m&mvmmirzim^-' H7o otii, ^ 

?S«!a4ft 103b, 10 3b' bfr-fjtf, 4 

sy/itv^ t ^wsL-fcit. ia«is*$:4 ortc±{ft 

*0#ftl 0 3b' A<miSl 1 8CDtti:Wnl. %mi 

m±.mB&mvm 1 4 a . 11 4 b £mM%3 
oohz. ovzmtixm&eovns 1 n«x»s 
mas-EPiDtTt. »isi i8*<±<ffttu^v^K. » 

nammft*® 1 0 3 b • tmm itcm*mu. v L • 
<06 0. <> i'SjKr*-o/i. 

[0068] -E-«o<sm. jS^I2 ovbnm&tz EP 
nzm^tfh%mk i Rfrm 0 3 b. ^2«o^?a»i»] 

4ft 1 0 3 b ' TttSJ LtzUnt 4 >?0t£7fiRtfimi 

ix\^ms.X'<oa^bimi. z'hhfr-w. 

£<3RxL^M«rWtffiJ: 0^2 OX£Lttt^tfe 
fi) Cjf^^/^tc. igffil 1 4 a. 114 btcmEES 

^0. mmzhtz -> X t . H-vhlSft^H 
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[0069] 

•y i<rttc«a--r&jwa*aBia-r*iBiB)fts. 

x *mnz awe . f**sfc§ mfrt-h amm s it 

[ 0 0 7 0 ] **WC **tff . &rSftS]*8(- J: 

*) mmx&mmzfm* s:> mm 

±-C«CW-&<fflBjS*Sr < «r* . J: . h 7\) > b 

«BWt£JWa«aff Rfc J: >M >• ?«HMifc*HW* 5US 

ffjh««, ttfcAftffl (»H«±) ffihT 
* itzTV >9Z18M lX&$mftZit&i8>i?£.to^X 
t . 1 'J > h 5r?#S £0(C^*>B§B|i7)^V vf > ? 

[an mi cn>m&mm>A >? ! J*vb iei*^ •? 
[132 ] msmM&Mnmmiz^xmm&tz 

*^>. El 1 ?M y ME8K-y F?)mffil33a?)18 

38S*0T'ft£„ 

*t&5Wtffi0T',feS. 

[ 04 ] ft 2 ntmifiimnA >9Vs.,b EMK y 



[05 3 ft3«^tt<7.m«fM > * >'x -y Heii^ y 

^.>»jf1^S£*m*iSfiS0T%t> ft . 

[06 3 SSftPJl. 2fcisC***»H»'f >^>xv 

[07 ] gSI«JUfctM**«WM > ? Vx y h!B 
MK-v H«»flMO»«r*tllfcWliliiH-C*»* , 
[08 3 jawmE^^aJ-t&^ftajlalSSHt'AI. . 

[093 immmi&mmx'hz. 

5 
6 

7 5fya&ais?& 

25 ®EJtmS 

1 00, 400, 500. 600, 700 A^9V~x 

•y bf&ti'S"' H 

102 

10 3a, 103b ftttfft*n$ft 
104 

■i > tntlZ^ft. 
-f ypvmu 

mmmim 

■mi >?m 



105 
106 
107 
108 
1 1 0 
1 1 2 
112a 

112b ®m>7fm 

1 14a. 1 14b 1Effi 

ii6a. ii6b mm 



1 1 8 
1 20 
121 
124 
1 30 



sits 
mm 

m (mean 



[02] 




1 1 6b 



1 14b 
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121 112 MO-^i. 



106] 



60O 




i]2o 112b 



112 



nasi 
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[127] 




{Tzmm mm® as* 

#&n\mm±.mmmy> 



(72) xm« is 

i»jii»a«ihaw».#irijM3o ✓ y 

F*-.M##) 2C056 EA01 EA04 EA15 EA23 EA25 
EB03 EB08 EB33 EB34 EC03 
ECOS EC38 EC49 FA02 

2C057 AF05 AF34 AF78 AF80 AL03 
AL15 AL18 AM03 AM16 BA03 

2H086 BA02 
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